Study design: Longitudinal analysis of SCI registry merged with VHA administrative-data and Medicare claims files (FY1999-2002. Objectives: To estimate the prevalence of mental illness (MI) and substance use disorders (SUDs) among veteran health administration (VHA) clinic users with spinal cord injuries (SCI) and examine subgroup variations by demographic, socioeconomic characteristics, and duration and level of SCI. Setting: VHA clinic users (N ¼ 8338) with SCI who were alive by the end of FY2002. Methods: ICD-9-CM codes were used to identify individual MI (anxiety disorders, bipolar, depressive disorders, psychoses, post-traumatic stress disorder (PTSD) and schizophrenia) and categories of SUDs (tobacco, alcohol and drug abuse). Chi-square tests and multinomial logistic regression were used to examine the demographic and socio-economic profile of VHA users with SCI and MI and/or SUD. Results: Over a 2-year period, 46% VHA users with SCI had either a MI or SUDs: 20% had MI only; 12% had SUD only and 14% had both. The most common MI was depressive disorder (27%) and tobacco use was highly prevalent (19%). African-Americans (versus whites) were less likely to be diagnosed with MI only. Increased duration of SCI lowered the likelihood of MI and/or SUDs. Mood and anxiety disorders were highly prevalent in veterans with SCI with chronic physical conditions such as diabetes, heart disease, hypertension, and respiratory diseases. Conclusions: Mental illness and SUDs are highly prevalent in the VHA population with SCI and is complicated by the high rates of chronic physical conditions, presenting challenges in their healthcare management
Introduction
Individuals with spinal cord injury (SCI) may be considered at high risk for mental illness (MI) because of the negative consequences of SCI on physical and social functioning. 1 Studies show elevated rates of MI among individuals with SCI, 2 others challenge this notion. In one study, two-thirds of the study sample did not exhibit depressive or anxiety symptoms. 3 Depression may vary over the course of the illness and be attenuated over time. Thus, evidence of higher prevalence of MI among SCI patients is inconclusive and a recent systematic review of psychological morbidity concluded that further clarification is needed concerning psychological consequences in SCI. 4 Many veterans may be prone to post-traumatic stress disorder (PTSD), because of events in wartime. 5 However, a comparison of individuals with and without SCI showed that neither tetraplegia or paraplegia nor trauma-recency was significantly correlated with PTSD symptoms though before trauma was implicated. 6 In fact, rates of trauma-related distress after SCI were comparable with those after other traumas; 7 patterns of MI in individuals with SCI were not found to be significantly different from those without SCI. 8 Although the rates of MI may not be higher in individuals with SCI compared with the general population, individuals are at increased risk for substance use disorders (SUD). 1 Community-based studies reported alcohol (21%) 9 and marijuana (16%) 9 use, and SUD (52%) 10 during the post-injury period. It is not clear from these studies as to whether SUD was a problem premorbidly that led to the SCI itself, however, Fullerton et al. 11 did find evidence of premorbid psychiatric illness (hypomania and depression) and alcohol abuse related to the accident. There is also some evidence on the relationship between SUD and medical complications among individuals with SCI. Using National Institute of Disability Research and Rehabilitation (NIDRR) Model SCI systems data, it has been shown that among individuals with SCI, pressure ulcers and SUD are related. 10 Spinal cord injury is a life-long condition requiring ongoing healthcare management. Although the common post-injury secondary complications are urinary tract infections (UTI) and decubitus ulcers, 2 the natural aging process with SCI increases the risk of developing cardiac complications and high blood pressure. Individuals with SCI compared with age-matched controls from the general or nondisabled population have a higher incidence of hypertension and ischemic heart disease. Earlier findings from the NIDRR data show that heart disease is the leading cause of mortality (35-46%) for patients surviving 430 years after SCI and among those over age 60. 12 Age-adjusted cardiovascular disease mortality rates in the SCI population are more than double the rates in the non-disabled population.
Spinal cord injury and the veteran population
In the veteran population, SCI is highly prevalent with 42 000 veterans being eligible for medical care and other benefits within the Veteran Health Administration (VHA). 13 However, information on the types of MI and their prevalence in the veteran population is scarce. There are no nation-wide studies that are current in documenting the prevalence or the co-occurrence of MI and SUD among SCI-veterans. Often MI and SUDs co-occur, and are highly prevalent in the veteran population.
14 There is also growing evidence of co-occurring medical illnesses in those with a MI. For example, a review of literature based on 44 202 abstracts, notes that compared with the general population, individuals with schizophrenia have a higher prevalence of cardiovascular diseases, diabetes, and other diseases. 15 Similarly, major depression is an established precursor for cardiovascular diseases, development of type 2 diabetes and hypertension. Depression has been related to adverse outcomes among those with SCI including lower functioning, reduced activity levels, and increased secondary medical complications. 16 With the growing population of veterans with traumatic injuries, our study may be particularly useful for healthcare programs/services for this population. Co-occurring MI and SUDs (including tobacco use) in SCI-veterans is challenging in terms of care coordination and resource utilization. Further complicating care coordination is that many of these veterans are dually eligible, using both VHA and Medicare systems for their healthcare.
Therefore the primary aims of this study are to: (a) estimate the prevalence of MI and SUDs; (b) estimate rates of various types of MIs and SUDs; (c) examine the subgroup differences in MI and SUDs; and (d) explore the relationship between commonly occurring MI and physical disorders. These aims will be achieved by utilizing a multisystem and nation-wide data from the VHA, Medicare, and the Spinal Cord Dysfunction Registry (SCD-R) of the VHA.
Methods

Veterans with SCIs or disorders
The SCD-R data consist of a cohort of SCI-veterans and related-disorders who utilize VHA for their care. 17 It includes information about veterans including demographics, level and completeness of injury, etiology and date of onset (N ¼ 13 097 with valid date of SCI onset). These data were then merged with the VHA and Medicare claims data to obtain the demographic and other information regarding medical illnesses, MI and SUD conditions. The dataset was a longitudinal cohort of veterans who had an outpatient face-to-face use of services or hospitalization either in VHA or Medicare facilities between 1999 and 2002. We excluded veterans who: (1) had no VHA or Medicare faceto-face encounters or hospitalization; (2) date of onset occurred later than FY 2001; and (3) died during or before the study began. Employing these exclusionary criteria provided us with a study population of 8338 SCI-veterans. Among these patients, 21% had missing data on race/ ethnicity and 2% on marital status, region, urbanicity, and SCI severity. In multivariate analysis, we included missing indicators for these variables and every attempt was made to pick up SCI status and other details (missing from the registry) from the administrative data using International Classification of Diseases, 9th edition (ICD-9-CM) diagnosis codes.
Measures Dependent variables
Mental illness and SUD categories: Mental illness was identified based on International Classification of Diseases, 9th edition (ICD-9-CM) codes (made by physicians and psychologists) occurring over a 2-year period between FY 2000-2001. MI included psychiatric conditions such as schizophrenia, depression, bipolar, other psychoses, anxiety and PTSD.
Substance use disorder included alcohol, drug, and tobacco use over a 2-year period between FY 2000 and FY 2001. SUD was also identified by using ICD-9-CM codes. For drug and alcohol use, we further distinguished between abuse, dependence, and other (that is, occasional use). Owing to high co-occurrence of both codes (dependence and abuse) and lower rates of only dependence (drug abuse 1% and alcohol abuse 2%), we combined dependence and abuse diagnoses into alcohol and drug use. MI/SUD categories were constructed broadly by combining MI and SUD to create four subgroups: (1) No MI/SUD; (2) MI only; (3) SUD only; and (4) both MI/SUD. Independent variables. Demographics were gender, race/ ethnicity, age and marital status and contextual variables were region and urbanicity ( Table 1 ). The supplemental insurance variable consisted of Medicare Fee-For-Service (FFS) enrollment. Duration and level of SCI were also included. Owing to high levels of missing data in the registry (28%) regarding SCI level of injury, every attempt has been made to determine SCI status and other details from the administrative data (we now have only 2.4% missing).
We explored the complexity of medical conditions in SCIveterans by examining diabetes, heart disease, hypertension, and chronic pulmonary disease (COPD) based on their higher prevalence and the commonly occurring SCI-specific conditions (UTI and pressure ulcers). 1 Statistical procedures. Chi-square tests were used to examine the bivariate associations between MI/SUD categories and the independent variables. Multinomial logistic regression was used to analyze the predictors of the MI/SUD categories. As race (21%), marital status (2.0%) and geographic area (2.3%) had missing data, we also created a missing indicator for these variables and included them in the regression analysis (not shown).
Findings
Overall, 34% had a MI; the most common being depression (27%) followed by anxiety (10%) and PTSD (6%) ( Table 1) . Tobacco use was common (19%) followed by alcohol (9%) and drugs (8%).The majority of SCI-veterans (Table 2) were male (98%), and a large proportion of them were classified as service-connected disabled by the VHA (45%) or classified as low income (38%); 54% were paraplegic and 44% were tetraplegic.
Owing to smaller sample sizes for some MI and SUDs, we created three mutually exclusive categories of MI and/or SUD. Using this categorization, overall 20% had MI only, 12% had SUD only and another 14% had both (Table 2 , col 3-10). Subgroup comparisons by the three MI/SUD categories showed that women veterans had higher MI and lower SUD, patients o50 years had higher MI/SUD, as did AfricanAmericans and minorities compared with men, 75 plus years and white race.
In multivariate analysis (Table 3) , controlling for all demographic, geographic and SCI-related factors, we found women were significantly more likely to have MI only with adjusted odds ratio (AOR ¼ 2.11, 95% CI (1.494-2.99)). Older individuals (age 4 65 years) were less likely to have either SUD only or in combination with MI. For example, old individuals in the age group 75 or older were 43% less likely to have SUD -only (AOR ¼ 0.57) and 62% less likely to have MI/SUD (AOR ¼ 0.38) compared with those who were o50 years old.
Compared with whites, African-Americans had lower odds of having MI -only (AOR ¼ 0.74) and Latinos had lower odds of having SUD only (AOR ¼ 0.51). Other minorities had higher odds of having both MI/SUD compared with whites (AOR ¼ 1.92). Duration of SCI was negatively associated with the prevalence of MI or SUD or both. As the duration of SCI increased, the likelihood of MI or SUD either alone or in combination was lower. Similarly, paraplegics were more likely to have SUD only or MI/SUD. Table 4 shows the highly prevalent chronic conditions in our population during the period of study. Substance abuse (26%), pressure ulcer (32%), hypertension (34%), and UTI (41%) were the most prevalent followed by heart disease (15%), diabetes (16%), and COPD (12%). Veterans with SCI also had multiple comorbidities with 77% suffering from one or more chronic physical conditions and with the majority (53%) having two more conditions (not shown). A higher proportion of those with diabetes (28%), COPD (25%), heart disease (31%), and UTI (24%) had MI compared with those without diabetes (19%), without COPD (20%), without heart disease (18%) and without UTI (18%).
As shown in Table 4 , across all conditions mood and anxiety disorders were highly prevalent in individuals with physical illnesses compared with those without these physical illnesses. For example, among those with COPD, depression was almost twice as likely (41.2 versus 24.8%) as those without COPD. Similarly, among those with heart disease, anxiety disorders were almost twice as likely as those without heart disease (15.9 versus 8.8%). Across all the MIs, substance abuse was consistently twice as likely in depression (43 versus 21%) and anxiety (16 versus 8%), but three times as high in PTSD (12 versus 4%) compared with those who did not abuse substances. We did not find uniformly high rates of PTSD across all types of physical illnesses (Table 4) .
Discussion
Among veterans with SCI, the prevalence of MI or SUD was high (47%) over a 2-year period, with 34% having any MI and 26% having any SUD. These figures are higher than the 15% reported by an earlier veteran-based study. 8 However, the percentage of those with SCI and depression was comparable with those reported in a recent study of SCIveterans over a 3-year period. 18 Our findings showed that depression was the most common diagnosis in this population of veterans All other diagnoses were present in o 10% of the population. These findings suggest that regular screening of depression among SCI-patients may assist in the early detection and treatment.
We found many subgroup differences in the prevalence of MI/SUD; veterans with a longer duration of SCI were less likely to have any MI/SUDs. This finding is consistent with other studies that find patients may experience depressive symptomotolgy after the rehabilitation phase, but this abates over time. Rehabilitation for SCI is lengthy where the individual is in frequent contact with health professionals (for example, nurses, social workers, therapists) trained to recognize symptoms of depression or substance abuse for further evaluation. The professionals' therapeutic interaction alone may facilitate adjustment. However, researchers have found in one study of SCI-veterans, that despite the fact that 22% of their sample of 3678 veterans received a depression diagnosis during at least one healthcare encounter (for example, visit for blood pressure monitoring, etc.) and 72% of those individuals received prescriptions for antidepressants, only 33% actually continued the antidepressant course for 6 months.
14 This points to the need for targeted follow-up by clinicians to determine causes of non-compliance (that is, ineffectiveness, misdiagnosis) and also to ensure patient treatment compliance. A noteworthy finding of our research was the lower likelihood of MI only in African-Americans possibly pointing to under-recognition of co-occurring mental conditions. Further examination of racial differences in unadjusted analyses without any other controls, also found the same pattern; no other significant differences existed between whites and African-Americans in the other two groups (SUD only or both MI/SUD). This is consistent with the findings in 19 We also found higher rates of mood and anxiety disorders among SCI-veterans and chronic physical conditions, and the likelihood of MI or SUD was dependent on the type of physical illness. Although those with diabetes were more likely to have MI only, we also found that those with both COPD and hypertension were more likely to have MI or SUD in all combinations. We also found higher rates of SUD across all types of MI examined. Further studies should be undertaken to understand the health services use and needs of this sub population for adequate treatment of the associated mental disorders including integrated treatment that considers SUD in light of patient's other medical conditions. Interventions that integrate mental health care and substance abuse programs need to be tailored for those with SCI, and be accessible. SUD has been noted as a barrier to the receipt of rehabilitation services for those with SCI, and reduces self-care. Clinicians need to be aware of this to enhance rehabilitation outcomes and community re-integration.
Across cultures, it is believed that emotional or mental health problems necessarily follow SCI. 20 However, our study and a few others 3 point to the complex and varied nature of MI, SUD and SCI over time where such unqualified conclusions are unsupported. Although not longitudinal, our study examined the prevalence of MI and SUD over time by the duration of SCI and found that as duration of SCI increased, the likelihood of MI and/or SUD decreased. Similarly a study in the UK concluded that the relationship between post-traumatic medical improvement and psychological well-being was complex and individuals living with SCI learn to manage the consequences of their disability without significant levels of psychopathology over time. 3 Our study has a number of strengths and some limitations. Strengths included our use of the SCD-R as the base and linked that registry with the VHA administrative and Medicare claims data, yielding a nation-wide overview of the prevalence of psychiatric and SUDs in those with SCI; we were able to capture detailed information on the current comorbid conditions and SCI-related information. However, the registry did not include data on the pre-morbid (MI and SUD) status of the patients, an important determinant of subsequent morbidity. Another limitation of our study is the use of ICD-9-CM codes to identify MI and SUD. However we do note that in the absence of DSM IV diagnostic criteria for MI, many studies use ICD-9-CM codes to identify MI or SUD in a variety of settings. These studies use payor claims data such as Medicare, VHA, and private insurance, collected at facilities, and national surveys. Also we did not examine concomitant SCI and traumatic brain injury (TBI), known co-occurring disorders that are frequently undiagnosed as such, TBI may have increased the prevalence of depression and PTSD. 8 Despite these limitations, our study highlights the complexity of illness among veterans with SCI. The high prevalence of MI, substance abuse, and medical illness in the SCI population and their occasional mutual associations suggest not only a need for an awareness of these problems but, in the individual with coincidental complications, an investigation for causative relationshipFmedical or psychological.
